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How to use the book - 


Know the basics—To start working with electronics circuits ad projects, one should be very well aware about all basic electronic 
components like Resistor, capacitors, transitors etc. It is important to know how the components behave when they are connected ina 
closed circuitfor example—The purpose of a capacitor is to store charge and once charged capacitors cut off current supply through them. It 
is also important to understand what voltages should be applied to different components and the direction these components should be 
connected. For example—capacitors have a maximum possible permisable voltage rating along with polarity written on them, for resistors 
polarity doesnt matter. For most of electronics components manufactured today a voltage of around 5 volt is sufficient. 


Testing circuits—After a circuit is assembled the level of excitement rises to test it right away, but it is important to check the connections 
and start with correct voltage for a short time just to check if circuit is working correctly , If not you should disconnect battery as soon as 
possible because the reason of no output of circuit can be wrong connections and if its a case then it can damage the components of circuit. 


Words of caution—Throughout this book I have mentioned the warnings whereever nessecary with a warning icon on the left side. 
Warning text are written where it is very essential to inform a hobbyist about the possibilities of harming the circuit components. 
For example in The LEDs Circuit section , It is important to use a resistor to prevent LED to get destryed by 4.8 or more voltage. 





~ 


@ Ideas—In many circuits I have mentioned the ideas which were worth mentioning, There are some circuits which can be turned into 
useful projects . For eample the simple LED lights project can be used as a bedroom lamp. 


Finally a project is worthless if it isnt portable and useful. And what makes a circuit useful is actually the cabinet. Which hides all the tiny 
sensitive componnets from user. In all professional systems circuits are first assembled in a printed circuit board (PCB) and then it is fitted 
in a cabinet, exposing the only needed controls to user. Though PCBs provide good platform to assemble circuit, they are not a good testing 
platform. There are problems working with PCB that you cant take out assemble components easily for replacements apart from this long 
contact with Soldering iron may damage sensitve components. Breadborad provides a perfect platform for testing circuits so we recommend 
using breadboard . For cabinet enclosure www.hobbyelectronics.com - MY Kit provdes a good option but you can also go for any other box 
if you not using MY Kit. 


For more free circuits and projects please connect to www.hobbyelectronics.in and click on blog section. 
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A word for Students and Hobbyists - 


As a hobbyist | had always struggled to buy the components what | needed for my circuits, i used to search local radio 
repair shops and used to visit old Lajpat Rai market opposite to red fort, old Delhi. 10 years back it was quite 

different situation, with less shops, very few online websites and nearly no online shopping site, Today things have changed 
and we have very good and rich online knowledge like blogs, sites and online shopping stores. 


But some of the rules for shopping still remains the same. As For most of the basic components you should first search local 
radio shops And If you are from Delhi and around you can always find most of components from old Lajpat Rai market only some 
shopkeepers here are not interested in retail buyers as they are bulk dealers, So better to find shops which are selling retail. 


If, However you want to buy online there are some options available. Just Google for electronics spares, There are sites which are 
selling spares and some selling complete kits also but i would recommend to start with basic and assemble your our circuits 
instead of using a ready made project. 


By 
Varun Bansal 
Email me at: vanarova@gmail.com 
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Basic Electronics Components 






Let's collect all the bits and pieces 


to make our own science lab and get 
In this section we will see : 
1. Resistor . Preset 
LED . Light Dependent Resistor 


ready for experiments 


Electrolytic Capacitor . IC - Integrated Circuits 
Ceramic Capacitor . Thermistor 
. Variable Resistance 0. Transistor 11. Breadboard 





1. Resistor 
As name suggest it resists direct current in the circuit. The greater the resistance the smaller the 
current will be. For example—A resistance attached to a LED will dimmer the light of LED. 

Resistances have a color 
coding scheme, you can 
calculate the value of it by 
just looking at color bands, S60kQ+ 5% 1st digit 


This is because resistances ——_] |__ | 2nd digit 
are small and numbers 1 
| COLOR |1stBAND| 2ndBAND | 3rdBAND | MULTIPLIER TOLERANCE multiplier 
can't be printed on them COLOR | ist BAND 
0 0 0 12 


Black 





directly. In the right hand ‘tolerance" | gold=5%, silver=10% 
side figure, youcan see the fail : . . 108 1% F) no band = 20% 
table showing all the col- quality 


ors and their values. Gold 
and silver color is present 
in every resistor to show 
its tolerance, Gold means 
that it value will be +/- 5% 
precise. For ex—A _ 100 yaa paeee | 


; ; | 8 8 | | 8 | | | | 
ohm resistor with gold | 
hand toane that itcar be [white | 9 | o | o | [| 
105 ohm or can be 95 ohm a ee eee 
a a a SS Pt oe 


also. 











Calculation of resistance : For calculation of resistance we need to read color from the opposite 
side of gold or silver band. Which means the first color should not be golden or silver. As you can 
see the figure on right side., the first color is blue whose number is 6, second is red whose number 
is 2 and third is also red whose multiplier is two zeros (remember last color number is always mul- 
tiplied), forth is gold and we don't include gold in calculation. So the resistance would be - 

Blue (6), red (2) and red (100) = 6200 ohm, quiet easy isn't it? 


2. LED—Light Emitting Diode 


A light-emitting diode (LED) is a semiconductor light source. It is same as P 


a diode we have discussed earlier, It passes current only when connected a os 
in right direction (positive of diode to positive of battery and negative to —>l+— 
negative) and do not pass any current when connected in opposite direc- 


tion, with only difference that when it passes current it also emits light 
with it. LED Symbol 


Warning: 

while connecting LED to a battery, the voltage should not exceed to 4.5 volts, if you are us- 
L\ ing 4 cells = 6volt battery, Add a 100 ohms resistance to bring down voltage. LED are sen- 

sitive to voltage and high voltage can damage it permanently. In simple words, never con- 

nect a LED directly to power supply. 





3. Electrolytic Capacitor 

A capacitor (originally known as condenser) is a passive two-terminal electrical component used 
to store energy in an electric field. When there is a potential difference (voltage) across the conduc- 
tors, a static electric field develops across the dielectric, causing positive charge to collect on one 
plate and negative charge on the other plate. 

In simple words it stores electricity and is polar in nature (means positive terminal of this capaci- 
tor should be connected to the positive of battery and negative to nega- 





tive) 

Capacitance is measured in microfarads (uf) and a voltage is written on a 

capacitors which tell the maximum voltage this capacitor can handle. If 

you see in the figure right hand side, The capacitor is of 15 uf and can | 

handle a voltage of 400 v. Capacitor Symbol 
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6 2x 100 = 6200 ohms 

1st digit 

2nd digit 

multiplier 

gold=5%, silver=10% 
no band = 20% 


tolerance" 


quality 
band 





An Electrolytic Capacitor 


4, Ceramic Capacitor 

It is same as electrolytic capacitor and stores electricity with the only difference that it is not polar 
and can be connected in any direction. ceramic capacitors are generally available in smaller values, 
smaller then 1microfarad (uf), whereas electrolytic capacitors are available in values greater than 
1 microfarad 


Symbol of Ceramic 
Capacitor 


5. Potentiometer or Variable Resistance 
It is a resistance with a knob to increase or decrease the resistance. When the spindle is rotated to 
a direction it will increase the resistance and when it rotated to another direction the resistance 


decreases. 
Symbol for preset or 
variable resistance 
6. Preset 


These are miniature versions of the standard variable resistor. They are designed to be mounted 
directly onto the circuit board and adjusted only when the circuit is built. 


7. Light Dependent Resistance 

A Photo resistor or Light Dependent Resistor (LDR) is a resistor whose resistance decreases with 
increasing incident light intensity. When Light falls on it, Its resistance becomes low and in dark its 
resistance is high. 


Two possible symbols 
of the Light Dependent 
Resistance 
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Ceramic Capacitor 





A Preset (same as variable resistance) 





A Light Dependent Resistance 
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8. IC - Integrated Circuits 

Integrated Circuits are usually called ICs or chips. They are complex circuits which have been 
etched onto tiny chips of semiconductor (silicon). 

The pins are numbered anti-clockwise around the IC (chip) starting near the notch or dot. The dia- 
gram shows the numbering for 8-pin and 14-pin ICs, but the principle is the same for all sizes. 





Warning ICs are sensitive to voltages and wrong connections can damage them perma- 


nently. 





The most popular 555 timer IC 
9. Thermistor aa areas) 
A thermistor is a type of resistor whose resistance varies significantly with —— __ -~D 
temperature. When heated, its resistance gets small, when cooled its resis- 

tance increases. A Thermistor and its symbol 
10. Transistor 


A transistor is a semiconductor device used to amplify and switch electronic sig- 
nals and electrical power. It is composed of semiconductor material with at least 











three terminals for connection to an external circuit. A voltage or current applied ° i 'E 

to one pair of the transistor's terminals changes the current flowing through an- B 

other pair of terminals. Because the controlled (output) power can be higher than NPN transistor — 

the controlling (input) power, a transistor can amplify a signal. Panton Be 

Caution: Transistors should be correctly connected or a wrong connection may damage transistor. hase. -collector PNP transistor 


11. Breadboard 


Using breadboard to design a circuit is the easiest and safest way. It not only protects you from warm soldering temperatures and smoke but 
it also protect the circuit components from being damaged by high temperatures. 


It provides a fastest method of making a circuit and you can experiment with circuits by changing joints quickly and easily. 
Connections 


The figure on right side is showing the internal pins connections of a breadboard. The holes in the middle portion of board are connected 
vertically as shown by highlighted lines. The outer two rows of holes are connected horizontally as shown by red/black lines in the figure. 
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Rows Connected 


Whole Row Connected 





vertically 


horizontally 





Internal Wiring Diagram of a Breadboard 
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12. Bread Board Wire 


The best wire for breadboard is single core (Only one thick wire with insulting sleeve) copper wire, Please refer the picture below. Its not 
so tough to find this wire, mostly telephone wires and LAN wires are single core 


a Lis . 
S 
e 





1] 
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Working with paper panels 
. 








Paper Panels are cool and jazzy. 
We can make them real easy, 
Lets make hem up :) 





Paper panels are included in 
this book as drawings with 
each circuit. You can _ print 
them with printer or you can 
make your own panel 


a> Whatisa 
Ss Paper 
Panel? 
A Paper panel is a interface 
for viewers, as like every 
control panel of any equip- 
ment, It should be attrac- 
tive, informative and easy 
to understand. It should 
describe your project very 
well. Now you can be more 
casual if you are making 
your project for fun or 
more serious and descrip- 
tive if you are making your 
project from a science fair. 
<— A casual panel 


A You can cut the 
paper if youy_ 
want your 
viewers to see 
your circuit, this will de- 
crease there curiosity 
and it will help them un- 
derstand the working of 
your project. 


Cut this Rectangle y 





4” Cut the holes for «— 
nuts. Just make a 


> 
plus sign by paper of Cut holes for LEDs/ Switches/ Regulator Knob/ Push buttons etc as required by circuit. 
cutting blade. 





IZ 
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as 
Learn with fun 
y Ohm's law states that the current through a 
ee jane O Ohms Law conductor between two points is directly O 
Chien pevean eee a oe proportional to the potential difference across the 

panel for school science two points. Introducing the constant of 
fairs and class projects. proportionality, the resistance, one arrives at the 
As you see there is some usual mathematical equation that describes this 

relationshi 
theoretical knowledge pro- : V=IR 
vided to teach the circuit to where | is the current through the conductor in units 
fellow students and your- of amperes, V is the potential difference measured 
self across the conductor in units of volts, and R is the 

resistance of the conductor in units of ohms. 
A formal panel --> sanet = of For Switch 


= of For LED 


voltage 








of Cut the holes for nuts 
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Finalizing The Design 


To support fragile paper panel, 
we need some card board or 
plastic board. 


You can buy a cardboard from 
stationery shop and cut it in 
exactly same size as your panel 
is and make holes for compo- 
nents. Or you can make a plas- 
tic panel. Making a plastic panel 
is bit more complicated and re- 
quire some manufacturing 
tools. This panels shown on the 
right side are made by Laser 
cutting machine. 


Photo Here 










po 


© \4 4 
After the board is ready we just need to assemble | 


the panel and components on board, put the nuts 
and bolts on and we are ready to go. 


%@ Ohms LAW cons 
ee 
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Work Gallery 


4 Water Tank OvorfCOWALam @ 


The Water 
saving Alarm 


indicator ong 
System -” 2 
% “Fe... 3 
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1. The LED Circuits 


In this section we will make : 
1.1 Simple LED Circuit 
1.2 Multiple LEDs Circuit 






Let's start the exciting journey 
of electronic projects with col- 
orful LED lights. 







1.3 An Ambient Light on MY Kit. 





Some Parts of this 

project are avail- 

able in Video CD 
ROM 





a> So what is LED ? 
A light-emitting diode (LED) is a semiconductor light source. 
Please refer to components definition section for more detail. 
Let's Do It 


ANODE CATHODE 
7 = To start working with electronic circuits, Let's make a super simple circuit first. The circuit is all about 
| lighting LEDs with battery. This circuit will also teach you how to use kit and connect wires in bread- 





TIP: 


' JZ The Longer leg of LED is always positive and must be connected to positive terminal of battery. 





1.1 Simple LED Circuit eoeee F00en 


Step1: As Simple as it is, just Connect the batteries, re- 

100 ohms — sistance and one LED and try to light up the LED. 
t V1 If it is not lighting then swap its legs, The longer leg of 
6V LED should be connected to positive of battery as told 





. . # tte ee eee eC eC haa a 
In tip. oo 0 0 + eee « 


. a eee eewe 

, LED Warning: ‘tt ee ee 2 hell Neat oP thal hs * © 
A Resistance of 100 ohms or above should be 
connected with LED as most of the LEDs don't 










ooo Ce Pee eee eee | 


een, Monae VY 





te & ee © © £ ee # # £ 
®t # & ee # @ £ ee @© @# £ *e# # # £ *e# # @ £ * 8 # #6 





like voltages more then 4.5 v. 





Made with GJ Fritzing.org 
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R2 100 ohms 
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Done with one LED? Now its 
time to light up multiple LEDs. 






AAA Battery | 
Ss 


‘tt t+ &# # &# &# #e ee Se Fh 






1.2 Multiple LEDs Circuit Bed DSSSSSSEEEEESSES | ces K0220G WV | 
To make a multiple LED circuit we will add up more | — 
LEDs in parallel to previous circuit of single LED. Spohrer gare =— = 


es + © #e ee ee ehh Ue ee 
coerteenereee ee eel hl lee 





Step 1: Just add more LEDs in the holes which are par- U peg WOTER VV | 
allel to first LED. Please refer diagram. Pe COTES FECES COTE COTTE CHEOT TOTES 


If you are thinking to make a multiple LED circuit by connecting LEDs in series then it “ 
will not work with 6 volts. As LEDs have high resistance and it is not possible to light 
up LEDs in series with lower voltages. 





Rl 
10k 


R? 
100 ohms 











1.3 LED Ambient Lamp 
Lets now make a project using what all we have 
learnt about lighting a LED with 4 AA cells. 

What we are going to do is just assemble the 
multiple LEDs circuit on MY Kit and design a,...i.cccccccccces 
front panel for our project. 





PAVAVANE sTelnrt=laal] 
as 


a. v1 phe Set Se — fuaqaeg Wy 
— 6V Lets Do it 


Step 1: Lets assemble the circuit, In the previ- «***¥errrss PF... AAA Battery 


ous circuit we have added a variable resistance «+++ efile sesescesvees 
to dim the lights if needed. To convert the 3issscccceveveeceeee®™ 

wires into 2, Join the first 2 wires of variable it Auaqqeg. WV 
resistance and use the joint and remaining One... .icee veces coves eevee eevee eevee 


wire. (Please refer video). Made with [J Fritzing.org 


Step 2: Cut the panel design page and paste it on MY Kit. 
Step 3: Screw the snap over LEDs and paste a small paper cutting on snap, to hide the LEDs and to give a diffused light.(A direct light is irri- 
tating for eyes) I have tried to give a designer look to our lamp, The dots give a mysterious look to the lamp when it is lighted up in dark. 


ke 











Ambience 
lights 


Photo Here 


Panel De- 
sign for 
LED ambi- 
ent Lamp 


———— 


O—O 


08 @@O @ @ oO 



































On/Off Regulator 
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More Ideas - 

You also use this lamp as a photo frame, and stick your photo on the left 
space of panel, Use plastic tape and a paper to make a envelope, in which 
you can slide your photo in and it will protect your picture from dust and it 
will stay long. 
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2. Ohm's Law 


In this section we will make: 
2.1 Ohm’s Law Circuit 


Do you know Ohm's law was 
one of the first laws in elec- 
tric science 






2.2 Demonstration Project 





Some Parts of this 
project are available 
in Video CD ROM 





“> What is Ohm's Law ? 
& * Ohm's law states that the current through a conductor between two points is directly proportional to the 
potential difference across the two points. Introducing the constant of proportionality, the resistance, one arrives at the usual 
mathematical equation that describes this relationship — 

V=I/R 
where I is the current through the conductor in units of amperes, V is the potential difference measured across the conductor in units of 
volts, and R is the resistance of the conductor in units of ohms. In Simple language, the law states that as voltage increases in a circuit, cur- 
rent also increases. Or as resistance decreases in a circuit, voltage increases. 











® eeeee me |i AAA Battery 






S1 Let's Do It 
To verify Ohm’s Law we will make a simple cir- 
cuit with variable resistance and see what hap- 
pens when resistance is decreased or increased. 
D1 = As stated by law, LED should get dimmer when 
LED1 resistance is increased in the circuit. 


of 


| qe 0 oc )Wreuul= 
7 ay 











coeee PAVAV ANG ST =) nirt=l av] 






















2.1 Ohm’s Law Circuit 









ia Auayeg VVV 

R1 Materials : D1- LED, R1 -10 k ohms Potenti- *** “Sas° a: ~- == = 
10k ometer, 4.8-6 v battery, $1 switch. = io 

Made with (J Fritzing.org 

Step1: Short left two wires of potentiometer and then lengthen the third wire and one wire from shorted pins. Insert the two wires in bread- 

board. 

Step2: Place the battery and switch as shown in figure, we are using only two pins of switch. 

Step3: Switch on to test the circuit, If LED doesn't light up, turn the potentiometer knob to right most corner to see if LED is dimming. 


Step4: As per Ohm’s law LED should gets bright when resistance is decreased in the circuit and gets dimmer when resistance is increased. 
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2.2. Demonstration Project 

Lets assemble the circuit on MY Kit and make a demonstration project for school science fair or for your friends. 

Step 1: Put LED in cover and lengthen the LED wires by joining some more wire with them. 

Step2: Similarly lengthen the switch wires also by adding some more wire to it. Remember we are only using two wires of switch. 
Step3: Screw LED and switch to panel. 

Step4: Cut the panel drawing sheet and paste it on MY Kit panel. And your project is ready for display. 


’ Ohm's law states that the current through a 
O Ohm S law conductor between two points is directly O 
proportional to the potential difference across the 
two points. Introducing the constant of 
proportionality, the resistance, one arrives at the 
usual mathematical equation that describes this 
relationship 





V=I/R 
where | is the current through the conductor in units 
of amperes, V is the potential difference measured 
across the conductor in units of volts, and R is the 
resistance of the conductor in units of ohms. 











current 


voltage 


Panel Design for Ohm Law demonstration 
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Some people says radio a tran- 
sistor, They don t know radio 
contains many transistors :) 


3. Simple Transistor Circuit 






In this section we will make: 
3.1 Transistor As A Switch 


3.2 Cupboard timer 
3.3 Parking Light 


Some Parts of this 
project are available 
in Video CD ROM 





“2 What is it about ? 

&> ~ We should recall what is transistor from previous section, Transistor is a very important component in modern day electronics. All 
computers in present day are made up of millions of transistors packaged in small ICs. There are about 700 mil- 
lion transistors in Intel Pentium Core [5 processor. 

A transistor can work as a switch or as a voltage/current amplifier. In most digital circuits like computer, transistors are 
used as switches. Like in binary system—1 means transistor is On and 0 means its Off. So can you imagine how transistor 
acts as a switch ? The answer lies in its base, A small collector—base voltage (milivolts) turns on transistor and it allow a 
large current flow from collector to emitter which turns on the LED, However 
transistor shuts off when no voltage is applied to collector-base and LED goes off 








Let's Do It 
D1 To start working with transistor, Let’s make a i AAA Battery 
¢ XZ miple-enen 7 i 
s] LED1 simple circuit to see how transistor works as a 
@ Switch. 
@eeeoee0e57e84eeeese \Wrewuls) 
cseccccoce on a vvv 
3.1 Transistor As A Switch 
R? cee AVAVANE S Fo) nine) aa 
<t + V1 Materials : Q1-SL100 or BC547,D1-LED, R2- :|+: Baht oo 
NEN 6V 220 ohms, 4.8- “6 v battery, Cena Coen 
220 ohms Find materials at : www.hobbyelectronics.in 
Sten: ‘Identify the colleen Bac and emitter [Reisen 
leads. And insert transistor in breadboard. ciate ee mini R 


Made with { Fritzing.org 


min _ ‘Tip 
| _ Transistor is a polar device and should be connected in correct direction of current. The arrow in transistor symbol shows the di- 


— rection of flow of current, In NPN its from collector to emitter and in PNP its from emitter to collector. 
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Step2: Identify the longer (positive) wire of LED and connect it with battery as shown in figure. 
Step3: Switch on to test the circuit, If LED doesn't light up, switch off immediately and check the connections again. 


Demonstration Project 

Lets assemble the circuit on MY Kit and make a demonstration project for school science fair or for your friends. 

Step 1: Put LED in cover and lengthen the LED wires by joining some more wire with them. 

Step2: Similarly lengthen the switch wires also by adding some more wire to it. Remember we are only using two wires of switch. 
Step3: Cut the panel drawing sheet and paste it on MY Kit panel. 

Step4: Screw LED and switch to panel. And your project is ready for display. 





Transistor as a switch 


stor beetles 
The ca ioe of transistor is qu mple. When a voltage is applied to base 
achat scons sabe rele cc felis = ge devon a ch ~ cs electrons towa rds 
e. Wh e ba high collector: _ 
volta age eee rea other on they 0 onto collector whi ne pletes 22 0 ohms 
circuits. ie coed direction of flow of cu dav mt ‘sta ken crate ap ot rection “of 
electro dondhe laste cen ~ einvcthin nce a shies bi teadalad (f) 
very nec sat ‘0 break the ba pale et electrons pas abe on ast 
YJ 


Transistor As A Switch - 


encase are commonly — as electronic switches, both for high-power applicatio! uch as switched-mode power supplies and for low-power 
applicatio ich as logic gate 


se “ie coecorvooge cops Decune of te cole oa ea mere restos ah whe = ctr Panel Design for transistor as aswitch 


sid 
bie rey collec oul be ite nate na by the ip dah and the porta oa age The 
honed: ‘tw maha en small volage lp — stor ara Ss Curre! ah pried allow pil a ne tae ge cir nthe 
olle ctor to me switche db ahr are the racer al. i the st light-switch circuit show isto re ‘0 provide 
oncch ent to lage will be saturated 
pola ny swt meng a sit, v values of np vo age woul be chosen such - apie ge pero ph gcc le a npletely on. The transistor is acting 
ch, and this type of operation is common in digital circuits where onl nd “off" value ant 














3.2 Cupboard Timer 


I always miss a light in my cupboard as its also always dark in there and I need to open room lights to see in there. With this circuit you can 
install a light with timer inside cupboard. And you can press a button to light cupboard for few seconds, Afterwards it will automatically go 
off. You can even use this gadget near to door of any dark room and it will help you finding the way in room once you press the button. 


Materials : Q1- BC547, D1- LED, R2 -220 ohms, 4.8-6 v battery. 
Step1: Identify the collector, base and emitter leads. And insert transistor in breadboard. 


Step2: Identify the positive and negative wires of capacitor. 
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Step3: Assemble circuit components over bread board and test the circuit with power supply. 













6D 
Note: Don't forget to use the push button instead of using normal On/Off switch in this circuit,. ce eee cceee S 
Step4: Cut the panel drawing sheet and paste it on panel. And your project is ready for display. - / : ; ° ; : ° : : ; a © 
e .°8 e®e@e83e8 80 e® ees °* ee 2 
ee e®eee @ it. 
. m1 ar | eet eset ;| o 
3" LED cee. = 
Ce e®e:e8 ® a S 
ee eee e & a 
ee eeee e s 

ae 6 @e e 

= L & ee o 

1. yy : 

Wer a 3 . 

FEL = — > 
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3.3 Parking Light 


While backing your car its always required to have some one tell you how 
much space is left between your car and the wall of your garage. With this 
gadget installed on the wall you no longer need anybody help you, as this 
gadget is having a indicator light which tells you the exact position of wall. 
And the circuit is completely automatic. It works on the back lights of car, The 
light sensor in this circuit senses the car back light and turn on its indicator to 
help driver see the indicator. This circuit can be used in many other ways 
also. So discover some new uses and let us know. 


Materials : Q1- BC547, D1- LED, R2 -220 ohms, 4.8-6 v battery. 

Step1: Identify the collector, base and emitter leads. And insert transistor in 
breadboard. 

Step2: Identify the positive and negative ends of LED and positive should be 

connected to 100 Ohm resistor. 

Step3: If you are making this circuitin enough ses esses evve8 
Light , the LED will glow up once you finish the 








. / 
as 
Assembly. To test further, Try to hide LDR with AAA’ Battery 


Fingers and LED should also turn off. 





Parking light 


AAA’ Battery 
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100 ohms 


L 








Made with [J Fritzing.org 
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4. Flip-Flop 


In this section we will make: 
4.1 Flip Flop Circuit 






Let's flash some LEDs now... 
exciting .. Huh... 





Some Parts of this 
“| project are available 
in Video CD ROM 


<> 
—S 


4.2 LED Blinker Project 





©) What is it about ? 

* A flip-flop or multi-vibrator is an electronic circuit used to implement a variety of simple two-state systems such as oscillators, tim- 
ers. It is characterized by two amplifying devices (transistors, Op-amps or other devices) cross-coupled by resistors or capacitors. 
The circuit presented here is a particular multi-vibrator known as astable multi-vibrator. 

An astable multi-vibrator is a regenerative circuit consisting of two amplifying stages connected in a positive feedback loop by two capacitive 
-resistive coupling networks. The amplifying elements used here are transistors. The circuit is usually drawn in a symmetric form as a cross- 
coupled pair and each element of pair have two states (On and Off). 

Lets try to understand the functioning of flip flop by analyzing circuit given below. The LED in this circuit flashes alternatively because each 
transistor is switched On and Off in turn due to C1 charging and discharging through R2 and C2 doing same through R1. the flashing rate de- 
pends on the values of C1*R2 and C2*R1. 






Let's Do It 

To start working with transistor, Let’s make a simple circuit to see how 
transistor works as a switch. 

R1 R2 


lok 10k 4.1 Flip Flop Circuit 


Materials : 2 - BC547, C1-C2—100uf or 220uf electrolytic capacitors, 
R1-R2—10k, R3-R4—100Q0, 4.8—6v battery, 2—LEDs 


Step1: Identify the collector, base and emitter leads. And insert tran- 
sistor in breadboard. 

Step2: Assemble the circuit making sure that electrolytic capacitors are 
the right way round. And that the transistor leads are not touching each 
other where they come out of the bottom the transistors. 

Step3: If all is well, Switch On the circuit and see if the LEDs are 
Flashing. 
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Step4: We have tried to simulate real circuit in the figure on left side. The resistance color bands are taken true to ac- 
tual values. In battery red wire shows posi- 
tive terminal and black is negative. 

) Step5: If LEDs are not flashing close switch 
AAA Battery | immediately or disconnect batteries and 
check connections again. 







Complex.. ? ; 





= Auayieg VWWV 
4.2 LED Blinker Project 


phy Tp: 
a 


AAA Battery : 


e Ifyou increase the value of capacitors, 
the blink rate will decrease because ca- 
pacitors will store current till longer 
time. 

Similarly if you decrease the value of ca- 
pacitors then blink rate will be faster as 
capacitors will get discharged quickly. 


If you increase one capacitor then corre- 


EOS-_AS“= sponding LED will blink slower then 
other LED. 


Made with [J Fritzing.org 


Lets assemble the circuit on MY Kit and make a demo project for your lab or for science fair. 
Step 1: Lengthen the LED wires by joining some more wire with them and put LED in cover. LED Beinker 
Join more LEDs in parallel, just keep in mind that positives terminals should be joined to posi- 
tives and negative to negatives. (Longer lead of LED is positive) 

Step 2: Cut the panel design page shown in the figure on right and paste it on MY Kit. 





Concept 


A multivibrator is an electronic | yoy 
circuit used to implement a__|sL-100 \ Jf) 


Step 3: Lengthen the switch wires to insert them in breadboard. variety of simple two-state 
: . systems such as osci ators, 
Step 4: assemble the LEDs and switch on MY Kit. ip leiaeshese areal 
Step 5: Use snap to screw the battery. (ransistors’ electron tubes oF O 


other devices) cross-coupled Astable multivibrator 


And you Kit is ready to use and demonstrate how a flip flop oscillator circuit works. EERE | Scat sibs eijaiendiee chal cays iM 


amplifying stages connected in a positive feedback loop by two 
capacitive-resistive coupling networks. The amplifying elements may 
be junction or field-effect transistors, vacuum tubes, operational 
amplifiers, or other types of amplifier. The circuit is usually drawn in a 
symmetric form as a cross-coupled pair. Two output terminals can be 
defined at the active devices, which will have complementary states; 
one will have high voltage while the other has low voltage, (except 
during the brief transitions from one state to the other) 
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Re - More Ideas - 
Lets make a jazzy panel to have fun with the lights. Try out the panel shown in the Dj ; 
isco LED Blinker 
> figure on right. Paste it on MY Kit and try out different color of LEDs as you like, I on diac 
tried white and blue LEDs alternatively. 


poner Tip: 
_ 


e You can also redesign circuit and add more capacitors in parallel with a switch to 
toggle them, If switch is On, it will change the blink rate of LEDs. 
You can also redesign the panel drawing and make more cool designs. If you are able 
to make a very cool design, Do send it to us at : hobbyelectronics.in@gmail.com 


O 
O 
O 
O 
O 
O 


On/Off 
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Let's make some music.. Not our 
own, Pre-recorded one.. :) 






5. Melody Circuit 


In this section we will make: 
6.1 Melody Circuit 


Some Parts of this 
project are available 
in Video CD ROM 





6.2 Loud Melody Circuit 








toys etc. It has an inbuilt tone and a beat generator. The tone generator is a programmed divider which produces certain frequen- 
cies. There’s an inbuilt oscillator circuit that serves as a time base for beat and tone generator. It has 62 notes ROM to play music. 
Many versions of UM66T are available which generate tone of different songs. For example, UM66T01 generates tone for songs ‘Jingle 


bells’, “Santa Claus is coming to town’ and ‘We wish you a merry X’mas’. 


a> So what's it about? 
Ss The heart of this simple circuit is music IC UM 66. UM66T is a melody integrated circuit. It is designed for use in bells, telephones, 


Let’s Do It 
The circuit in itself is quite simple to make but a lot of work is going on inside IC so its not as simple as it looks like :) 


Let’s assemble the circuit now. 
ara 5.1 Melody Circuit 
Materials: 1 Piezo speaker, 1- BC547 or BC108 transistor, 1—1kQ resistance, 


4.8v battery, 
: FRONT FRONT 
1- UM 66 music IC. VIEW VIEW 
7 <I 





Step1: Identify the pins of IC UM66 and transistor. 
Step2: Identify Piezo speaker pins and it should be con- 
nected in correct direction. 

Step3: Assemble the circuit, you can use a switch to turn 


the music On and Off. fiat 





Warning: 


Do not provide more then 4.5 
volts to IC UM 66. 
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Tip: 

Louder Melody 

Try BC 108 instead of BC547 & 
you will get more loud sound. 


AAA Battery ] : 





UN Tots By AvAy/ 


AAA Battery 


| huaveg VWV | 





Melody Circuit 


Made with [J Fritzing.org 
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5.2 Sensitive Melody Circuit 

Lets increase the sensitivity of previous circuit by adding few more 
components and enjoy same music with low current. You can use 
this circuit in any another projects also. 

Materials: Apart from previous components we need 1 BC 547 1- 
1uf, 1- 3.3kQ. 


Step1: Indentify the pins of IC and transistor. 

Step2: Assemble the components and switch On the circuit. 

Step3: If you don't listen to any sound, remove battery and see con- 
nections again. 

In this circuit, You can also use a speaker instead of piezo. 


Tip: ndipip ae eeeees eeeees¢ 
y Louder Melody 
— Try BC 108 instead 
of BC547 & you 


will get more loud sound. 


2 


AAA’ Battery 


—_ 


a 


PAV AV Ay Battery —— 


— 


Correction : resistance colors are not matching 
actual values in this circuit. 
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Sensitive Melody Circuit 
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6. Darlington Pair 


In this section we will make: 
6.1 Darlington Circuit 


6.2 Water Tank Overflow Alarm/Rain Alarm 
6.3 Fire Alarm 


Let's increase the powers, Dis- 
cover more from transistors. 





6.4 Light Sensitive Morning Alarm 
6.5 LASER based Anti-Theft Alarm System 
6.6 Wire Current Detector 


~ Some Parts of this 
- project are available 
in Video CD ROM - 








a> What is it about ? 


* In electronics, the Darlington pair is a compound structure consisting of two bipolar transistors connected in 
such a way that the current amplified by the first transistor is amplified further by the second one. This con- 

figuration gives a much higher common-emitter current gain than each transistor taken separately. 

In some application the amount of input current available to switch on a transistor is very low. This may mean that a 

single transistor may not be able to pass sufficient current required by the load. This can be achieved by using a Dar- 

lington Pair. The Darlington configuration was invented by Bell Laboratories engineer Sidney Darlington in 1953. 


A 






Let's Do It 
R1 To start working with Darlington pair. Lets first try to make a simple circuit and then 
A 100 chms use the circuit for further projects. 
La 
= a 6.1 Darlington Circuit 
Materials : 2 - SL100 or BC547, Resistances—1k0,4.7k0,1000, 4.8—6v battery, 1- 
R2 If ¥1 LED 
ioe > ®*  step1: Identify the collector, base and emitter leads. And insert transistor in bread- 
Ne ore board. 

[) os Step2: Assemble the circuit, making sure that LED is right way round. And that the 
transistor leads are not touching each other where they come out of the bottom the 
transistors. 

Step3: Use a switch between open points or use wires, Try to short them and see if 
~ @ Tip: You can increase the sensitivity of this LED is glowing up. 


circuit by increasing value of resistance R3 


Step4: Your circuit is ready, It needs very less current to turn LED On and the con- 
by thrice or more. 


necting wires can be extended to any length. 


L 
i 
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o Darlington Pair O 


- \ PAV AW ANE S To) mi ral aa, 


Darlington transistor (often called a Darlington pair) is 
a compound structure consisting of two bipolar 
transistors (either integrated or separated devices) 
connected in such a way that the current amplified by 
the first transistor is amplified further by the second 
one 


— 


—_ Awenes VV 





AAA Battery § : 
a 





Aua3e 


eeees 
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6.2 Water Overflow Alarm 


Tank water overflow is acommon problem in every 
house where water is filled by pumps. If you forget to 
close pump switch on time, Water gets overflow and cre- 
ates mess. Lets try to make a simple circuit using Dar- J A 
lington pair and melody circuit together. 
OB 





Re ¥1 


1 k ohms — 6¥ 
Pair Circuit " q BC 
Materials : Previous circuit components and 1 - BC108, 


547 
fy \ BC 
Nh 547 
1—UM 66 Music IC, Resistances—2200). 


Find materials at : www.hobbyelectronics.in Darlington pair Melody circuit 
Step1: In the Darlington pair circuit just made above, 


Remove the switch and lengthen the wires touse them — §tep5: Assemble the circuit on MY Kit to put it on display or for working. You can 
to insert in water tank. also find a box enclosure to assemble this circuit permanently in it. 


Darlington Melody 
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Tip: 
Zoom this document to 
see resistance color codes. 
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Tip: 

Please refer figure on the 
left side to identify the 
right pin numbers for IC 
UM66 and Transistor BC 


Collector 





Emitter 





Base 
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Step2: Assemble the melody circuit in bread- 
board, Please refer the previous melody pro- 
ject to make the circuit. 

Step3: Connect the melody circuit to LED 
pins , So that melody circuit will also get 
power when LED will light up. 

Step4: Switch On the circuit and touch short 
the two probe wires, LED should light up with 
ringing melody. 

Step6: Instead of inserting the probes directly 
to water tank use corrosion tolerant steel 
bolt. This will ensure smooth working of your 
device for longer time. 


0. 6©=— Water Tank Overflow Alarm O 


The Water 
Saving Alarm 
system 


O 


Indicator 


More Ideas: You can use a loud 
melody circuit with the Darling- 


ton pair circuit, you will need a 
9volt battery if you are using a 
loud melody circuit. 
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6.3 Fire Alarm 

Fire alarm is a very important device in any house, It protects us from unknown fires and give time to prevent any miss happening. In this 
project we are going to make a small fire alarm which can be installed on places like kitchen. It senses fire from close range so it can kept 
near to the places, which are vulnerable to fire. A smoke alarm is more effective which is generally installed on roof and detects smoke. 

The circuit is same as previous one, only we are going to insert a LDR in the probes which we kept open in above figure and a variable resis- 
tance in points A and B to adjust the sensitivity of circuit. 

Materials: 1- LDR (Light dependent Resistance), R1-100, R4 - 1k, R5 - 10k, 3 Transistors -BC547, 1 IC -UM66, 1 Speaker, Battery - 6volts, 1 
LED 


R4 
1k 






R1 
100 






ohms 





SPK1L 


8 | 





+ ¥1 
6a 7 a 
Be 5A? 
nen oP 


The Light sensor used in this circuit, activates LED and alarm when bright light (light from fire) falls on LDR. In absence of bright light, LED 
should remain close, Variable resistance should be calibrated to adjust current flowing thorough R1 and to Keep LED closed in absence of 
light. Set the position at a point where LED is just OFF or very dim. 
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Tip: 

For melody circuit, Try BC 
108 instead of BC547 & See 
if you get more sound. 
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Light sensor detects 
light from fire 


AN Don't use direct flame/candle with Light sensor. 








www.hobbyelectronics.in 


Step1: In the Fire alarm circuit , just put 
LDR between the probes. 

Step2: Assemble the melody circuit in 
breadboard, Please refer the previous mel- 
ody project to make the circuit. 

Step3: As done before, Connect the melody 
circuit to LED pins , So that melody circuit 
will also get power when LED will light up. 
Step4: Switch On the circuit and fire a can- 
dle in front of LDR (Don't touch flame with 
LDR sensor), LED should light up with ring- 
ing melody. If it doesn't glow up circuit 
needs calibration. Rotate the variable resis- 
tance knob to see where the LDR is more 
Sensitive. 


Tip: 
Be patient with this circuit, As it re- 
quires calibration. 





O Fire Alarm 


O 


Indicator 
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6.4 Light Sensitive Morning Alarm 


If you want to wake up with the first sunlight, no alarm clock can help you. This gadget is designed to sense the light and it can wake you up 
with first sunlight for sure. Please note that this circuit is same as Fire alarm one, only this one should be adjusted as more light sensitive. 


Materials: 1- Light Dependent Resistor (LDR), R1-100, R4 - 1k, R5 - 10k preset, 3 Transistors -BC547, 1 IC -UM66, 1 Speaker, Battery - 
6volts, 1 LED 


Step1: In this circuit , just replace A and B with LDR as a light sensor. 

Step2: Assemble the melody circuit in breadboard first, Please refer the previous melody project to make the circuit. 

Step3: As done before, Connect the melody circuit to LED pins , So that melody circuit will also get power when LED will light up. 

Step4: Switch On the circuit probably in some dark room, bring a light torch over to LDR and see if the LED glows and melody circuit gen- 
erates some music. 











R4 
Lk 
R1 
2 100 ohms 
eS) SPRK1 
3 on 


R2 t ¥1 


NPN 
\ hy YY 947 Q1 WN 
\h pene NPN OF 
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6.5 LASER Based Burglar Alarm 
This is one of the exciting projects we have in this book, In this project we will create a real burglar system operated by laser lights. The 
concept of this circuit is opposite to “Light Sensitive Morning Alarm” where morning alarm was operating by light, this circuit will oper- 
ate by darkness which means it needs a constant light to remain itself in Off mode. When this constant light source falling on Light sensor 
(LDR) is broken by some body, it toggles the circuit On and circuit raise an alarm. 

With the help of mirrors (See image below) you can divert laser on different angles in room in such a way that finally the light must 
reach to this sensor, If any of the laser path is obstructed by anybody, The alarm will sound. 





Materials: 1 Speaker, 1Battery - 6volts, 1 LED nines 
Step1: In the previous circuit , just replace A and B with 10k preset and replace R5 with LDR. 

Step2: Assemble the melody circuit in breadboard first, Please refer the previous melody project to make the 
circuit. 

Step3: As done before, Connect the melody circuit to LED pins , So that melody circuit will also get power 


when LED will light up. 
Step4: If you are using a 9volt battery , please use a 100 ohm protective resistor with battery wire, to 
limit battery voltage to around 6 volt — 
Step5: Test the circuit in a dark room with Laser light over LDR, The moment you stop falling light on Laser Mirror 


LDR, the circuit should 
sound an alarm. 

Step6: If circuit is work- 
ing fine, You can option- 
ally use mirrors to divert 
Laser to different angles 
in room. 
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6.6 Wire Current Detector 


In today’s times all the wiring is done inside the walls and if there's 
some fault in that wiring, Its very difficult to catch it, With this gadget 
you can sense the wire going through the wall. It detects the electric 
field created by live wires and indicates you their position inside wall. 
Isn't it useful? Just use the touch plate to touch the wall or pipe in 
which wire are passing through and see the indicator. 


Materials: 3—BC 547 ,1 
—- 1MQ, 1- 100kQ, 1 
22090. 


Step1: Identify the col- 
lector, base and emitter 
leads. And insert tran- 
sistor in breadboard. 
Step2: Identify the posi- 
tive and negative wires 
of LED. 

Step3: Assemble circuit 
components over bread 
board and test the circuit 
with power supply. 
Step4: Cut the panel 
drawing sheet and paste 
iton panel. And your 
project is ready for dis- 


play 


O Gbectric Wire Sensor 
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On 


Indicator 
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7. 555 Timer Projects 


In this section we will make: 
7.1 4 Key Piano 7.7 Knight Rider 
7.2 Light sensitive music circuit 7.8 Cricket Game 
7.3 Light controlled Police Siren 7.9 Multipurpose circuit 





Internal diagram of 555 


ey +Vec 


7.4 Touch Switch 8 


7.5 Timer 
7.6 Continuity Tester 












threshold 6 O— 
© What is it about ? contral 5 © 

> 555 timer integrated circuit (IC) is a very popular chip used in variety of voltage 

applications like timer, pulse generation and oscillators. This is a low 

cost, stable and widely available chip which makes it favorite for hobby- 

ists. The internal components of 555 as shown in figure consists of 2 comparators | 

and a flip flop. All of these components contain 25 transistors and 15 resistors ingger 2 

packed in the IC. 


The three highlighted 5k resistors shown in figure are the reason why this 
IC is named as 555. 











Pin Name Purpose = | ground reset 
1 GND Ground reference voltage, low level (0 V) 
Z TRIG The OUT pin goes high and a timing interval starts when this input falls below 1/2 of CTRL voltage 


(which is typically 1/3 of Vcc, when CTRL is open). 
OUT This output is driven to approximately 1.7V below +Vcc or GND. 





4 RESET _ A timing interval may be reset by driving this input to GND, but the timing does not begin again until 
RESET rises above approximately 0.7 volts. Overrides TRIG which overrides THR. 
Dissce note he note 5 CTRL Provides "control" access to the internal voltage divider (by default, 2/3 Vcc). 
near first pin. This is 6 THR The timing (OUT high) interval ends when the voltage at THR is greater than that at CTRL. 
made to indentify the DIS Open collector output which may discharge a capacitor between intervals. In phase with output. 
first pin of IC. 
8 Vec Positive supply voltage, which is usually between 3 and 15 V depending on the variation. 
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Working Principle 

As you can see from the diagram on right hand side there are many new terms and 

symbols mentioned. As a matter of fact, Working of 555 IC is not very complicated, It 

just needs step by step approach to understand. threshold 6 > 
contral 5 O 

Lets start from the name of IC itself, 555 comes from the 5 highlighted resistances voltage 

shown in figure. Now to start with working explanation, We will first understand what 

is comparator and RS Flip Flop. 


? discharge 
{ ) 


Comparator : As name suggests, It compares and it compares two voltages and out- triqger 20 
puts a digital signal indicating which is larger. 







trigger 
comparator 








V out is 1 (1 means 5volts in digital electronics) 
when V1 is greater then V2. Vout is 0 (0 volts) 
when V1 is less then V2. 


out - 1 ground 





RS Flip Flop : Now here comes scary name, But its not actually, The purpose of RS flip flop is a 
latch, like a door latch, It just sets or resets, Below shown figure is a symbolic representation of 
RS Flip Flop, The actual circuit is on right hand side. For a mo- 
ment just understand this circuit on right. Two NPN transistor 
Q are connected with output fed back into bases at Q1 and Q2 
and two another direct base inputs R and S, As we know that 
transistor acts a switch when a small current is applied at base. 
_ So when switch is ON a large current will flow from collector to 
Q emitter and this flow once started will also go to base of an- 
> other transistor and activates it also. This is how both transis- 
tors are connected here. 
Now S is termed as Set and R is Reset and base on this above simplified figure (left hand side) is 
created. If you elaborate the possible combination of inputs for R and S they can be - 
(0,0) , (0,1) , (1,0), (1,1) and depending on the input, Output will get generated in 1 and 0 atQ 
and Q’. 


R 


Lets tabularize the input and output of RS flip flop and then we will come back to IC 555 and its 
working. 
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pom [ sf 5] a _fonsa ees 
a1 fo fot‘ Seta 
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? discharge 


Reset control 5 ¢ 
a a voltage 


Invalid 
cee fe fe f+ | fee, 


Being RS Flip Flop at the heart of IC, It is clear that this IC is used for generating alter- triqger 2C 
nating states of 1 and 0 based on input. 











~ trigger 
comparator 
How it works 

Comparator 1 is threshold comparator and second is trigger comparator, Control 
voltage is a base voltage which comparator will use to compare higher or lower volt- 
age, So control voltage remains constant. A threshold voltage is applied at pin 6 at comparator 1 and if its greater then control voltage , It 
results a‘1’ from comparator and ‘S’ input of RS flip flop will get 1 value. The moment ‘'S’ gets ‘1’ Flip flop goes high at Q. And low at Q’. 
Please note that comparator 2 is having 0 as output at this stage and ‘R’ input to flip flop is 0. 





* 1 ground reset 


Once the output is low. Comparator 1 cannot set it back to high, even if it tries to go 0. As per the table above if both the ‘R’ and ‘S’ are 0 
then also Q is high. So it is now only comparator 2 which can make RS flip flop to go low. And if a negative voltage is applied at trigger pin 2 
then only comparator 2 will go high and ‘R’ will get 1 and output goes high (see second row of table above). 


There can be three modes of operation for IC 555 - 


TRIG 
GND CTRL 


GND CTRL 





Monostable 


GNDe Bi stable GND« Astable 
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The three operating modes: 


Monostable mode: in this mode, the 555 functions as a "one-shot" pulse generator. Applications include timers, missing pulse detection, 
bouncefree switches, touch switches, frequency divider, capacitance measurement, pulse-width modulation (PWM) and so on. 


Astable - free running mode: the 555 can operate as an oscillator. Uses include LED and lamp flashers, pulse generation, logic clocks, tone 
generation, security alarms, pulse position modulation and so on. The 555 can be used as a simple ADC, converting an analog value to a 
pulse length. E.g. selecting a thermistor as timing resistor allows the use of the 555 in a temperature sensor: the period of the output pulse 
is determined by the temperature. The use of a microprocessor based circuit can then convert the pulse period to temperature, linearize it 
and even provide calibration means. 


Bistable mode or Schmitt trigger: the 555 can operate as a flip-flop, if the DIS pin is not connected and no capacitor is used. Uses include 
bounce-free latched switches. 


7.1 4Key Piano £ |i — 6 6hlSelhlClUTmmmm.mmmCm.mUUU 


The circuit produces different — i. vee eeeeeeeeee 
sounds when keys are pressed. Aueneg vv 


Materials: IC 555, 1 -100uf or 

220uf, 1 - 1uf, 2 -1k, 1 -10k, 1 - 
4.7k, 1 -15k, 4 -Touch sensors, 
1 -Speaker 


AAA’ Battery as 





aon 
Step1: Identify the different 
resistors with there color codes. 


Step2: Ensure all the pins of IC 
are properly inserted. 





Step3: Ensure that electrolytic capacitors are right way round. 
Step4: Assemble all remaining parts and insert the batteries at the end, and see if circuit working properly by pressing keys. 
Step5: This is it, assemble the circuit on MY Kit and have fun. 


@- 


Made with [J Fritzing.org 


More Ideas - 
You can add more resistances in increasing order and more push buttons to extend your piano Keys. Also you can experiment 


with the existing resistances which will change the sounds of piano. 
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O 4 Key Piano 





4 Key Piano Circuit 


O 


On/Off 


Lets assemble the circuit on MY Kit project kit. Please refer 
above figure to identify the correct design from panels. Use 


push buttons and assemble them on MY Kit. You should use 
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7.2 Light Sensitive music Circuit 
This circuit produces music when light in thrown and removed on 
it. Itis a very playful circuit. 


elena: IC 555,1- Baers 1 - Ai 1 ~1k, 1 - Speaker, 1 -LDR. 


7 . 
qd materia Ic gt: hve] n in 
CQ (Mla vcerildadis At. VU AY Nn lO 6) b L V Cl ir On 1C ys L] i 


eats Ensure all ta pins of Ca are aaients inserted. 

Step2: Ensure that electrolytic capacitors are right way round. 
Step3: Assemble all remaining parts and insert the batteries at the 
end 

Step4: A sound should be produced from speaker under room light 
conditions, when you cover the light sensor (LDR) from finger the 
sound will change and when you remove finger away slowly from 


sensor the sound will change gradually, producing a sound effect. 


Auay1eg VWVV 


PAV AV ANE sloinn=i ml) as 1% 


— Avi 
Auayieg VWWV 


More Ideas - 

We are going to take this circuit 
forward and make a police siren 
from it. 


1k 
R1L 
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Light Sensitive 
music Circuit 


tt v1 
— 6V 


(34 RI 


C2 
1LO0uF 


CL speaker a 
luF 
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7.3 Light Controlled Police Siren 


Taking forward to previous circuit where we made a light sensitive 

Light Sensitive mu- music generator, Here we will extend it to make a siren with flashing 
sic Circuit - Lets as- _ lights. 

semble the circuiton  |f you observe, we have used LED blinker circuit with Light Sensitive 
MY Kit project kit. music Circuit. The blinking light falls on music circuit and it produces 
Please refer the left a On Off sound, which gives a siren like effect. 

figure to identify the 

correct design from Materials: Same as we have used in LED blinker circuit and Light 

panels. Sensitive music Circuit. 


O laser Activated Organ LEEEEEN MY Kit Panel for 2 


Step1: Assemble all the components of light blinker circuit and ensure 
that it is working fine. 

Step2: Assemble all the components of Light sensitive music Circuit 
and ensure that it is working fine. 

Step3: Now use a common battery to power both the circuits as shown 
in figure. 


Light Sensitive music Circuit 


LED Blinker Circuit 


1uF 


speaker 
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light Controlled 
Police Siren 


»E- 


e 








Seeeees POSESES SCOTS POOSSESOSOES © 0g 0s eseeres ba & O 


Switch On/Off 





MY Kit Panel for -Light Controlled Police Si- 

ren - Lets assemble the circuit on MY Kit pro- 

ject kit. Please refer the left figure to identify 
the correct design from panels. 



















os Caiaininiciniaiaiateh 09 OO CCC OOOOEOOOOES ; 
: Aueyieg VVV OOOO OOOO OOOEOOOOS ; 

AKA Battery a : 
aS : 
: Auay1e8g VVV ‘\ 
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7.4 Touch Switch 


By touching on plate, this circuit catches AC mains hum 
(static/stray voltages generated by mains) of your house 
from your finger. It needs very small amount of voltage to 
trigger itself. If you will try this circuit in open space like 
park, it wont work because of no voltage sources around. 
Apart from this circuit there are two more fundamentals 
on which touch circuits workK—Resistive and capacitive. 
Both of these techniques are used in touch mobile. In re- 
sistive touch screen a finger touch passes current be- 
tween two tightly spaced invisible resistors on screen. 
Same happens in capacitive 


Where capacitors are used Touch Plate (VY 
instead of resistors. (Touch Plate 19 


T1 BC547 


5-6 volts 


Materials: IC 555, 1 -BC547, 1 -10uf, 1 - 100nf, 
1 -1MQ, 1 - 33k, 1- 3300, 1 -LED,,. 
Find materials at : www.hobbyelectronics.in 





o eeeees eeee#es eeeees eeeees eeeee? eeeee eeeee 
eee eeeee eeeees eeeees? eeees? 












Step1: Ensure all the pins of IC yyyey yuyey vis 
are properly inserted. : 


Step2: E that electrolyti 

is ‘ eee ole aces y ~ eeee eeee yawaya Battery eeeev64e4e 
capacitor is right way round. alae ee —— gtd ioe 
Step3: Assemble all remaining pipet (pee: Cues es 
parts and insert the batteries at cece eee ° coeees 
the end az Auayieg VVV 
Step4: After battery is con- i ceoeees 
nected, test the clr- payayay Battery eeeeve8e 
cuit by touching oe sees 
wire, to checkif LED Plate 
lights up. If it didn't : Aus eevee 

qe 

light up check all the f .  _ —_ utd ie 
connections again. Made with {J Fritzing.org 
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O Sensitive Touch Switch 








MY Kit Panel for -Touch Switch - Lets assemble the cir- 
cuit on MY Kit project kit. Please refer the figure on the 
right to identify the correct design from panels. 
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7.5 Timer 


Timers are very useful gadgets in day 
to day life. When you forget something 
on gas, timer can remind you about it 
Or when you forget to switch off geyser, 
heater etc, timer can always alert you 
to do so. 

This circuit can be calibrated to adjust 
timings from a few seconds to a few 
minutes. Just increase R1 resistance by 
adding more Mega ohm (up to 40M) ~ 
30 mins) resistances in series and you 
will get more time delay. 

If you observe this circuit also uses a 
melody circuit along with timer circuit. 
We have already created melody circuit 
in previous project. You may refer pre- 
vious circuits. 


Materials: 
1IM0./4M0 resis- 
tances, 1 -4.7k, 1 - 
47k, 1 -IC555, 1 - 
47uf, 1 -100nf, 1- 
BC547 


Step1: Assemble all 
the components of 
melody circuit first 
and test it with a 6v 
battery. 


Don't use 9v battery 
to test melody circuit. 
It may damage the IC 
UM66. 
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R2 47k 
R18M 
sound circuit here 
+ (VY 
K) Qi BC547 
VCC1 9 volts a: 


C1 47f 


Made with [J Fritzing.org 








Made with {J Fritzing.org 
a 
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Step2: Assemble the components of timer circuit now and connect melody circuit with timer as shown in breadboard diagram. 

Step3: Assemble all remaining parts and insert the batteries at the end. 

Step4: You can change the wire contact connecting R1 and connect it to R2 to increase timing. In breadboard diagram, 3- 4MQ. 
resistors are used and current connection is using only 2 of them. 


9 Digitale Timer 


oe 


Calibration 





Timer project panel for MY Kit 
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7.6 Continuity Tester R4 10k 
This is a very useful circuit which can be used to test faulty 
appliances, it can detect continuity of any appliance. Every 
electric appliance is having an internal resistance, if its 
working fine. And we can measure this resistance using this 
circuit, It can measure up to 220k ohms of resistances. It 
just produces a sound to confirm connectivity. 


Materials: 1 -33kQ, 1 -10kQ, 1 -330, 1 -1kO < Probes R2 33k 


1 -BC557(PNP), 1 -BC547 (NPN), 2 -100nf, 1 -IC555 

Find materials at : www.hobbyelectronics.in 

Step1: Ensure all the pins of IC are properly inserted. 
Step2: Ensure that electrolytic capacitor is right way round. 
Step3: Assemble all remaining parts and insert the batter- 
ies at the end 

Step4: After battery is connected, test the circuit with some 
appliance like an adaptor. And see if circuit produces some 
sound. 


R1 330, 


C1 100nf 





Made with [J Fritzing.org 







eeee eeeee eeeee eeeee eeeee eeeee eeeee eeeee eeeee 
ceeoeo G@mmeee GQeyee 


I PAVAV ANE Sta) R=) aa, 
ae 


 -A999P 
—_ aa t<7= mevAvAY/ 


PAVAV ANE ST) Final aa, 


eeeeeeese a | 


eeeees ee =p e« Gummme°¢* Gmm°°** Gum. *« S aeEd ata atieeai at a ate i uae VW 


Made with [J Fritzing.org 
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Step2: Assemble the components of timer circuit now and connect melody circuit with timer as shown in breadboard diagram. 

Step3: Assemble all remaining parts and insert the batteries at the end. 

Step4: You can change the wire contact connecting R1 and connect it to R2 to increase timing. In breadboard diagram, 3- 4MQ. 
resistors are used and current connection is using only 2 of them. 








O Continuity Tester 





Continuity tester project panel for MY Kit 
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7.7 Knight Rider 
A treat for eyes, this circuit produces a very nice visual effect by circularly turning On and Off LEDs in a row. LEDs D1 to D6 starts up one by 
one producing a running effect and when LED D6 is On, All LEDs go Off for once and again starts up from LED D6 to D1. 


Materials: 1 -68kQ, 1 -1kQ, 10 -100Q, 1 -1pf, 1-1C555, 1-1C4017 
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(ea fea ea el ee 


SNe 






e©eees eoeeees eoeeees ees s e®eeees @ eee eoeeees 
e e*eees 






Made with {J Fritzing.org 


Step1: Ensure all the pins of IC are properly inserted. 
Step2: Ensure that electrolytic capacitor is right way 


O Knight Rider 


round. 
Step3: Assemble all remaining parts and insert the batter- | Lets assemble the 
ies at the end. circuit on MY Kit 


Step4: After battery is connected, test the circuit with — project kit. Please 
some appliance like an adaptor. And see if LEDs are blink- refer right hand side 
ing fine or not. figure to identify the 
correct design from 
panels. Use LED 
‘p: More Ideas - holders to assemble 


@> You can transform the previous circuit to a LEDs on MY Kit. 


bike turning indicator circuit, A practical and 
useful circuit which can be used in bikes. 
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7.8 Cricket 


Time to play some cricket now. The game play rules are quiet straight forward, One turn by each player, When he/she will press button, 
One of the random LED light will light up. You can play up till you are not out. 
This is quiet a simple cricket, IC 555 generates a pulse which is fed into IC 4017 and it activates a random LED. 


Materials: 1 -68kQ, 1 -1kQ, 10 -1000, 1 -1pf, 1 -1€555, 1 - 1C4017 


et 





eeeeeeeeeese 
eeeeeeeeeesé 
eoeeeeeeeesee 
eoeeeeeeeesees 
eoeeeeeeeeeeé 
eeeeeeeeeé 
eeeeeeeeesé 
eeeeeeeesé 
eoeeeeeeeee#é 
eeeeeeeee 
a e*ees 

e eoeesee? 





Made with [J Fritzing.org 


Step1: Ensure all the pins of IC are properly inserted. 

Step2: Ensure that electrolytic capacitor is right way round. 

Step3: Assemble all remaining parts and insert the batteries at the end 

Step4: After battery is connected, test the circuit with some appliance like an adaptor. And see if circuit produces some sound. 
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tt ¥i1 
— 9V 
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Lets assemble the circuit on MY Kit project kit. Please refer above figure to 
identify the correct design from panels. Use push buttons and assemble 
them on MY Kit. You should use nuts and washers to fit push buttons on MY 
Kit 


O Cricket Game 
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No Ball O 
Catch OC 
Wide OC) 
No Run O 


2 Run C) 


Play 2 
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7.9 Multipurpose circuit 

This is a very useful circuit which can be used to test faulty appliances, it can detect continuity of any appliance. 

Every electric appliance is having an internal resistance, if its working fine. And we can measure this resistance using this circuit, It can 
measure up to 220k ohms of resistances. It just produces a sound to confirm connectivity. 


Materials: 1 -1MQ, 1 -10kQ, 1 - 8.2kQO, 1 -100uf, 1 - 100nf, 1 - 1C555 


Step1: Ensure all the pins of IC are properly inserted. 

Step2: Ensure that electrolytic capacitor is right way round. 

Step3: Assemble all remaining parts and insert the batteries at the end 

Step4: After battery is connected, test the circuit with some appliance like an adaptor. And see if circuit produces some sound. 


0H OV Cy OF 


OV D 
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Made with [J Fritzing.org 


Lets use this circuit now and make other circuits from it. 
Electronic Organ: 


Method: Instructions: 
Connect different resistors between A and Cas shownin Each push button on being press gives a different musical note. 
You can experiment with the resistors also to change notes of 


Figure 
sound. 
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R1 R2 R3 R4 
1k 2k A.7K 5.8k 
A . Z a eoeoe@8€ lhc O6@lhCDWUMCD 
| S1 4 92 4 33 | S4 
; fF 8 5 
ff Tip: 


It happens sometimes that required resistance values are not in available in market as only some standard values are manufac- 
tured. To make your own desired resistance values please see “Resistance Calculations” in Appendix I (last pages of this book). 


g 


Method: Instructions: 
Light Operated Alarm: 
The sound will come up when LDR will be brought to light and the sensi- 
Connect a 20k~30k resistor between A and C, and LDR be- tivity needs to be set by preset 
tween B and C and a 100k preset between B and D 


Dark Operated Alarm: 

Connect a 20k resistor between A and C, an LDR between B The alarm sounds when LDR is brought in darkness and stays off in light. 
and D. and a 100k preset between B and C Sensitivity can be adjusted by preset. 

Rain Alarm: 

Connect a 22k resistor between A and C and a 100k resistor When rain water will fall on probes the alarm will sound. 


between B and C. Connect B and C to probes. 


Burglar Alarm: 


Connect a 20K resistor between A and C anda 10 Kk resistor 
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Between B and C. 


Continuity tester: 


Connect 1k resistor between B and C 
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Connect the ends of the fencing wire to Band D. The alarm operates 
when this wire is broken. 


Connect A and C to test probes. The circuit will give generate sound as 
an indication of continuity 
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Appendix | 


Resistance Calculations 


Its often needed to have a resistance with some odd and non standard value like— 5k. When you need such values its often easy to make it 


by combining the standard values like— 4.7kQ + 2200 + 680 = 4.988 kQ which is approx equal to 5kQ. 
There are two ways to combine resistances 

1) Series 

2) Parallel 


Series combination—When we add resistance in series one after another , their values add up simply and resultant resistance is sum of all 


the resistances in Series. 
R = R1+R2+R3+R4 Series combination = Increases Resistance 


R1 R2 R3 R4 


For Example Suppose— 
R1 = 1000 and R2 = 1000 


And if we connect these two in series, then resultant resis- 
tance would be — 

R=R1+R2 

R= 100 + 100 = 2000 





So we can make our own resistance by using series combination. It is very useful when we have smaller resistance and we want to havea 
larger value like if we want 4 MQ, we can make it by using four 1MO resistances. 


Question: What If 1 am not able to make the exact value needed? 
Answer: If you are not able to create an exact value, you should use the nearest possible value. In most of the analog circuits this would 
give same results. 
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Parallel Combination—When we add resistance in parallel , the resultant value decreases. We can make extremely small values by joining 
resistances in parallel. 

1/R=1/R1+1/R2+1/R3 +1/R4... 
For two resistances— 


1/R=1/R1+1/R2 R4 
R= R1*R2/ (R1+R2) 
For Example— R3 
R1 = 1000 and R2 = 1000 
And if we connect these two in parallel then resulting resistance would be— R? 
R = 100*100/(100+100) 
R = 10000/200 
R=500 RI 
And if we connect these two in series— 
R=R1+R2 
R= 100 + 100 = 2000, R 





Parallel combination = Decreases Resistance 
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Appendix I] 


Capacitance Calculations 


As like resistance, Its often needed to have a capacitor with some odd and non standard value like— 147uf. When you need such values its 
often easy to make it by combining the standard values like— 100uf + 47uf = 147uf. 

There are two ways to combine capacitors and they methods are completely opposite to resistances which means unlike resistances ca- 
pacitors decrease their value when combined in series and increase it when combined in parallel. 

1) Series 

2) Parallel 


Series combination—When we add capacitors in series one after another , their values decreases and resultant capacitance is computed 
by following formula - 
1/C = 1/C1+1/C2 Series combination = Decreases Capacitance 


cy c¢ 


[2] Cs] 
For Example Suppose— 
C1 = 100uf and C2 = 100uf 


And if we connect these two in series, then resultant capacitance would be — “eet 
1/C =1/C1 + 1/C2 C[TOTAL] 
1/C= 1/100 + 1/100 
1/C= 200/(100*100) 
1/C = 2/100 = 1/50 
C = 50uf 


So we can make our own capacitance by using series combination. And this is completely opposite to resistance calculation. 
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Parallel Combination—When we add capacitors in parallel , the resultant value is a simple sum of all capacitors. This is similar in calcula- 
tion like series combination of resistance. 


C=C1+C2+C3 
For Example— 
C1 = 100uf and C2 = 100uf nee 7 
And if we connect these two in parallel then resulting capacitance would be— | 
C=100+100 
C = 200 uf 


C» Ch 


BEEBE eee 





Parallel combination = Increases Capacitance 
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Appendix II] 


Working with Paper Panels 


If you are using one of the downloaded panel’s PDF 
file from our website (www.hobbyelectronics.in) , 


then you should configure your printer in order to Printer 
print the file in correct size. Name |HP Deskjet 1000110 series ¥ 
Please follow below steps— erate we ead Comments and Forms: 
1) Refer figure on the right and set comments and peece | Ule/erad Hen quinn ltespor a 
forms’ as “Document”... Also set page scaling to 
“None” Print Range Preview: Composite 
; ; : (@) All 
2) Click on Properties button and set page size to— - 
” NA” (2) Current view 
3) Verify that your page size is coming as 8.27 and Current page os 
11.69 as shown in figure. Pages | 1 F a ‘ 


Subset | 4ll pages in range 


rah ote nd gateway ha gh J 


ee pel apr ay 
| | Reverse pages = 
Page Handling energie rasta oo 





§) 2 Ohms law.pdf - Adobe Reader 
File Edit View Document Tools Window Help 


S| @- 1/1 §@® @ 708% ~ at Ey rn 











Copies: | = Collate 


ra I m*] 
Page Soaing VY ts 8 


|| Auto-Rotate and Center 


Vy Ohm's law states that the current through a 
O Ohms law conductor between two points is directly O 


proportional to the potential difference across the 
two points. Introducing the constant of 





proportionality, the resistance, one arrives at the 
usual mathematical equation that describes this 
relationship 


V=I/R 
where | is the current through the conductor in units 
of amperes, V is the potential difference measured 
across the conductor in units of volts, and R is the 
resistance of the conductor in units of ohms. 











|| Choose Paper Source by PDF page size 








(| Print to file 





Document 11.7 # 8.3 in 
Paper 11. 8 8.3 in 


Panel Drawing opened in Adobe PDF 17 (1) 


Reader. | 





www.hobbyelectronics.in 


Making Your Own Paper Panel 


As Making your own design is always fun and exciting, You can imagine you own console with lot of buttons and lights like a airplane cock 
pit or you can make your science book experiments to show them to school science fairs. 


To start make your own panel you need to have a exact size template of panel and then you need to follow the steps mentioned below - 


1) Open the Empty panel drawing in MSPaint (Paint brush or any another photo edit software), You can find the empty panel drawing in 
CD/DVD in panel folder or you can download it from www.hobbyelectronics.in website. 








ee Lt 2) Draw the desired drawing in between Baia is ail NOS A ae cs 
| tt Cmestee ~ KO900D 249 ©! Bri —_ : . . Paste Select FAQ a Size C 
me eae |G MSF SOSOL * |< panel boundaries (Refer the figure on right re ee ee ; 


side). 


3) Copy images from Internet/ local com- 
puter and paste them in panel. 


4) Save your drawing and 
take a print out, And re- 
member not to do any re- 
size or ‘fit to page’ settings 
while printing, Or it will 
change the size of panel. 





Empty Panel Drawing opened in Micro- After Drawing 


soft Paint Software 


Printing your 
panel on A4 


paper 
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About Book tronics Projects 





——oe 
ca Cece 

This Book provides a practical hands on : 
learning experience to the students who <= 
are curious towards the wonderful world of Lf a“ 
electronics. The projects created in this 
book explains important basic electronic 
concepts in simple and descriptive manner. 


Every possible effort has been made to 
make /include in this book - 


- Self Descriptive 

- Rich Images and Illustrations 
- Easy to make Projects 

- Battery Operated and Safe circuits PATOUG IND: 


q Emphasis on Electronics Concepts Varun Sansal (B tech in IT) is electronics hobbyist by heart 


and Computer programmer by work. Whenever he gets time 
he try to make his own gadgets and use them. Apart from elec- 
tronic circuits he maintains a website— 
www.hobbyelectronics.in 


and a photography Blog— 

www.myphototrips.wordpress.com 
For Children of age 14 and above This is his first book, You can contact him for any query or sug- 
Choking Hazard: The projects described in this book gestion at : vanarova@gmail.com 


uses small components 
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